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Figure J-l. Frequency Response of Four Commercial GPS Antennas (J-ll
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Figure .1-9: Dual-Band Antenna on Ground Plane

Figure J-10: TeA Antenna Pattern - Porpoise Maneuver
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Figure J-13: NAwe GPS Antenna Flight vs O"'en ~lodel
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Figure J-15: TCA Antenna Radiation Pattern
Canadair Challenger No. 872
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Figure J-16: Antenna/test fixture orientations
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EXHIBITB



Out-of-band Emissions from Land-Mobile VHF Radios

The proposed NTIA specification would limit spurious radiation from L-band MSS

mobile Earth stations within the 1559-1605 MHz GNSS band to -70 dBWIMHz. Other

transmitters operate under requirements that permit higher spurious emissions levels than those

proposed for MSS. Specifically, land-mobile very-high frequency (VHF) transmitters used by

business and other users and operating under Part 90 are subject to a much weaker standard. The

10th harmonic of transmissions in the 156.5-160.5 MHz band falls within the 1559-1605 MHz

range, that is, the GNSS band. Section 90.209(c) sets the limit at -43 dB - 1Olog(P), where Pis

the Part 90 transmitter's power in Watts.

Part 90 transmitters must be type accepted. Pursuant to Section 2.997 ofthe

Commission's rules, an application for type acceptance must investigate spectral purity up to at

least the 10th harmonic of the carrier frequency. The magnitude of spurious emission which are

attenuated more than 20 dB below the permissible level need not be reported. Therefore,

spurious components below -63 dBW, 7 dB higher than the proposed maximum level for MSS

transmitters are not considered significant.

Analysis ofthe applications granted for several type-accepted Part 90 transmitters

document that those transmitters indeed emit spurious emissions in the 1559-1605 MHz band

substantially in excess of the proposed standard for MSS mobile Earth stations. (See Table

below). All of the listed transmitters radiate spurious emissions that are within the Part 90

requirements, but exceed the proposed MSS standard by amounts ranging from 4.6 to 11.1 dB.



Transmit Spurious Spurious Interference Relative
Frequency Frequency Power to Proposed MSS

Model and FCC 10 (MHz) (MHz) (dBW) Standard (dB)

Midland Consumer
Radio Transmitter 156.8 1568 -60.8 9.2
MMA-78-211

Kenwood USA Corp.
Transmitter 156.8 1568 -65.4 4.6
ALHTK-230-1

Kenwood USA Corp.
Transmitter

162.03 1620.3 -58.9 11.1 *
(Lo Power mode)
ALHTK-730HG-1

Kenwood USA Corp.
Transmitter

162.03 1619.9* -60.4 9.6 *
(Hi Power mode)
ALHTK-730HG-1

1458.18* -59.1 10.9 *

* No data points were available for the Kenwood ALHTK-730-HG-l in the 1559-1605
MHz GNSS band. However, the data points above and below that band indicate that the
spurious emissions in the GNSS band may be similar to those of the other units.
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GRA~T OF eQUIPMENT AUT~'dRIZATION

r
Kamlood USA. Corporat1on
2201 Bast Dom1~.Z Street
Long Beach, CA 90810

L
Attent-1onl '1'. YoShida

Type Acoeptance
j

.J

NOT TRANSFERABLE

DlttolO,..t: rebrr 5. 19921

'lie No.: 31~101~tJ 11.9 j

....Ic............' Janua~ 15, 1992'

--
,QUlP.PlT AUTMOalZAflON , I 0 .... ..-M o 'u. 0..11 II VALlO ONL't fer
tile .. '; I I...,... .... lei 11M e:-.Mn_' 11.........

EqUipment Class I Non-Broadout Transit-tel'

I'req\MD01 Ckltpu~ PNqueDO)" I
IaHt,) By}. brt.uu.. Be. (MRz) Me3;1;1 Tp1m:,DOI ID"glgp

Dn 22,1'.90 150-114 5 .0005 '610131
BD 22,74,90 150·11- 5 .0005 ,6KOr1D
10 22,711,90 150·17- 5 .0005 15'KOr2D
SG 22,7-.90 150.17_ 2 .0005 16KOF3E
BG 22.7',90 150-174 2 .0005 161:0"0
SG aa,74,90 150-'\1' 2 .0005 15ICOF2D

DDI Ttl. output power 18 oontimaoualy va.r1able from the valu.e listed in
this entry to lOJ-15S ot the value listed.

BOI

MaU tol
Horton n.
M. J!lca &uoc1 a •
33~ I. San Marooa 1. t .,01T .... A7. 8522.

• - - -~--- ..-.-..-..- ....... _0 ............. ___

-¥J.l~d in

,./)



Grantee Kenwood USA Corporation
2201 East Dominguez Street
Lon~ Beach. CA 90810

I I
At t en t i on T. Yos hida

Hai.l to Morton FI01ll
t1. Flam Assoc iates. Inc.
3356 N. San Marcos Flo I 4F~Q7

Chand ler, AZ
85224

Fee Serial U 012192 8315209 003

Equipment Class (TNS) Non-Broadcast Transmitter

BLA1H<.
BLANK
BLANK

BLANK
BLANK
BLANK

-'. . . .

Note(s) Rule Partes)
J ]) 22 .74 .90

Appl I Ition Date I
App "eipt Date .."

Cra I(;,.:e ~
Org J~t Date
Expi ~on Date

Sample Status
Confidentiality Code
Related App ID

Freg Range tUlzRF Power Fres Tol

1.5"0 - 17ij '5 ,,(Jc1tJ$'"

011592 J J I
012192 ~ ~ ~

jJ J

~1l\i, DIS ig . I
. ~J<Or:;.~~ It.-

o , I

J'- J( () F-J,'p /.
)SKOr a !>I~

liP Ka F=- ') ;: 4

) ,}«()r-4-]).

ISX() F- ~ P
I
·1

Stat/Hay Code
LItJG TR/FC
0127 92 012B92

Internal remarks: BLANK

•
Remarks:

Notes:

BLANK
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PAGE 20.

Subsection
2.991 :

SPURIOUS EMISSIONS , ANTENNA TERMINALS

I
MEASUREMENT
PROCEDURE: REFERENCE: EIA STANDARD IRS 152B, Paragraph 17.

1. The emissions were measured for the worst case as
I

follows:

2.

(a) :

(b) :

,
within a band of frequencies defined by!the

I,
carrier frequency plus and minus one channel.

from the lowest frequency generated in the 'E.U.T.

and to at least the 10th Harmonic of the carfier

frequency, or 40 GHz, whichever is lower.

The magnitude of spurious emissions which ar~

attenuated more than 20 db below the permissible

value need not be specified.

3. TEST RESULTS: ATTACHED



PAGE 21.

TEST RESULTS

T
FREQUr OF CARRIER, MHz f 150.05,~ '62.0~

173.95 .

SPECTRUM SEARCHED, GH~ f o to 2
I

FREQU~NCY OF MAXIMUM
RESPONSE, Hz f 2820

I
1

LIMIT: -(43 t 10 LOG W) f -40 dBc (0.5 ij)

I -46 dBc (2.0 'if)

! -50 dBc (s.o W)

EMISSiON,
MHz/fl1UU4.

SPURIOUS LEVEL BELOW
CARRIER, dqc

PLEASE SKE COMfUTER PRINTOUT

I
ATTACHED 3 PAGES

ALL 9THER SPURIOUS

SUPERVISED BY:

READINGS WERE 20 db OR ~ORE

BELOW~I~y~

MORTON FLOM, P. Eng.





PAGE 21 • ~ ADDENDUM ·3 .. .'i ,

lTRANSMITTER SPURIOUS EMISSIONS (CONDUCTEO ~ .
KENWOOD'" TK-248 i i I I II I

" .
10 JAN 1992, 15:48

POWER: HIGH

FREQUENCY FREQUENCY I,IVEI.., LE~L, MICRO-
TUNED, MHz EMISSION, MHz dam dBc WATTS

162.050 324.10 -36.4 -13.5 .2
162.050 485.29 -38.6 -75.7 '. 1 II162.050 648,21 -39.2 -76.3 I

1.1
162.050 810.71 .., -38.1 -75.2 1.1

I1 162.050 973.19 -38.5 -75.6 1.1
162.050 1134.92 -38.0 -75.1 .2
162.050 1297.20 -36.7 -73.8 .2
162.050 1458.86 -35.6 -72.7 .3
162.050 1619.94 -36.5 -73.6 .2
162.050 1783.37 -35.5 -72.6 .3
162.050 1944.62 -35~O -72.1 .3
162.050 2106.25 -35.2 -72.3 .3
162.050 2267.74 -34.5 -71.6 .4
162.050 2431.59 -33.7 -70.8 .4



GRANT OF EQUIPMENT A~JTHORIZATION

ry tiC [~C~tJ t illlC e I

J

r
:~eu..Joo~ cO' I,onicil tions Cur ~or anon
~201 ;',af:tt vo iu",uez l-itre~t

PO .~ox 2.2.7 '+5
Lon"" :leacH, ct. 1u'>U1-57':,5

L
Attent1.on: n. ~i ...liKi. h.·e~.~e~1t

.J

NOT TRANSFERABLE
EQUI'MINT AUTNOAIZATION Ie "a,aby I.auad tD tlla nalllall GIUNT!!I, '"111, VALID ONLY tD' ,
til••qul,",,'"t leI...tUilCl ",rIDII lor Il.a ullclif Ilia Co_j~ID"'1 !lule. Ill" R'81l1.t10~ IIIC" Mlow.

FCC IDENTIFIER

:;oce( s 2
BF-, co
M~.CU

Rule Pyrds}
22 .74 .30 •~O .21(J

9u .210

lirequeDcy
i~anne Pd z)

14d-J.74
14d-174

OuttJut

'J"cu
100
1-.;u

;re~uency

';'olergse
.00025
.iJJ025

c·Jls,j.en
1Q~~jr3i~

11 !::~d3 c:

~E: The output ~ower ia cOBtl~uoualy variaol~ frau 'Ole v.l~ lis;eQ Ln
this entry to lS%-20Z of toe valuta li~te\oi.

"lail to:
;'1orton Fl~

,1. Flo... AIiS . L

3356 (J San :. r
Cuanliler, AZ

In_,. ,.... ......~ .....
;~'l1 c; 1. '11.,,,.1 til .. 'CC 1ObITIFIE' .... tolD., WIll cMIII or.-.



FCCIO: ALHTK-738HG-1 File: 31010JEOU 17.9 Application Type: T Ace

Grantee Kenwood Co~munication, ,orporation
2201 East Dominguez Street
PO Sox 22745
Long Beech. CA 90881-5745

SUltJ 117
I
I
I
l

Trann itter
I

Po

(TNB) Non-8roadcast

N. Namiki, President

Morton Flo., President
M. Flo. Associates Inc
3356 N San Marcos Plaee,
Chandl,r. AZ
85224-1571

861896 8315393 8el

Date
Date

Equipllent Cleu

Attention

Mail to

fee Serial I

Grant Date
01"9 Grl!lnt Date
Expirat 1on Date

BLANK
BLANK
&LANK

Sample Status BLANK
Confidentiality Code : N
Related App 10 BLANK

Stat/Way Code end st.Jjwey Date: ~
LIlLO ARlLoTtlfC 7" ~"'I 'if-/.e G: /£e
0b1796 0617966/1r'ICf/J i II Ih - .. 7/1a~ If I-
Internal re.ark$: BLANK ......

Notea:
JlE
CO



ALH~l(-730HG-l

SPURIOUS EMISSIONS AT ANTENNA TERMINALS

-!

PAGE 18.

. NAME OF TESt:

PARAGRAPfj:

GUIDE;:

TEST CONQITIONS:

TEST EQUIPMENT:

I
47 CFR 2.991 I

EIA STANDARD,RS 152~, Paragraph 17

S. T. & H.
.

AS PER ATTACHED PAGE

MEASUREMENT PROCEDURE

j

I
I

- I

-I
1

I

1 •
I

The emissions were measured for the worst case as fOllOWS:

(a): wi thin a band of frequencies defined by tie carrier

frequency plus and minus one channel.

(b): from the lowest frequency generated in the EUT and to at

least the 10th harmonic of the carrier frequency, or 40

GHz, whichever is low~r.

2. The magnitude of spurious emissions which are attenuated more

than 20 dB below the permissible value need not be specified.

3. MEASUREMENT RESULTS: ATTACHED FOR WORST CASE

FREQUENCY OF CARRIER, MHz

SPECTRUM SEARCHED, GHz

MAXIMUM RESPONSE, Hz

ALL OTHER EMISSIONS

III 162.03, 150.03, 173.97

= 0 to 10 x Fe

= 2820

= ~ 20 dB BELOW LIMIT

LIMIT, dBc: -(43 + 10 LOG Po) = -63
-54.8

(100 Watts)
(15 watts)


